On the contrary, tortoises tested with an unfamiliar conspecific first explored the mate, then actively 20 kept a distance significantly larger than expected by chance. These results show spontaneous abilities 21 of individual recognition in a non-social species at the onset of life, and active avoidance of unfamiliar 22 conspecifics. We suggest that this predisposed behaviour might be adaptive for young tortoises' 23 dispersal. 24 25
To investigate the presence of spontaneous abilities of individual recognition, we used hatchlings of 49 two tortoise species (Testudo marginata, Testudo graeca). After hatching in individual 50 compartments, we raised young tortoises with a single conspecific as unique social experience, before 51 testing them in a novel environment together with a familiar tortoise (familiar condition) or an 52 unfamiliar tortoise (stranger condition). We expected to observe different responses to familiar vs. 53 unfamiliar individuals only if tortoises were capable of individual recognition. We observed a 54 different behaviour in familiar and stranger pairs, showing capabilities of spontaneous individual 55 recognition at the onset of life in these species. By using as experimental setup a circumscribed arena, 56 we were able to compare average pairwise distance with that expected with random trajectories and 57 to evaluate whether tortoises stayed closer of further than expected by chance. While familiar 58 tortoises progressively reached the chance distance, unfamiliar tortoises initially explored the 59 unfamiliar mate, then actively kept a distance larger than expected by chance. conspecific for about 10 days (2-20 days, average 10 days) before being paired with a tortoise of the 70 same species. Tortoises were fed with green leaves and hydrated at least twice daily. Each pair was 71 housed in a square-shaped arena (20x20x12 cm) with the bottom covered with soil, leaves and straw. 72
Before the test, subjects did not see any other tortoise and did not interact with the experimenters. 73 74
Experimental apparatus 75
As experimental apparatus, we used a circular arena (AE 25 cm, 10 cm high, 
85

Procedure
86
We first familiarized tortoises with a mate by keeping a pair in the same enclosure for about 22 days 87 (17-33 days, average 22.5 days). Tortoises were then tested in pairs of the same species. Each tortoise 88 was tested once or twice. The list of experimental pairs is shown in Table 1.  89 Before the beginning of the experimental session, we regulated the external temperature of the 90 subjects under a light, to make sure the temperature measured on the top of the carapace differed less 91 than 2 °C between tested individuals. We measured the carapace temperature with an infrared 92 thermometer. Immediately before the test, each individual was isolated for 5 minutes in an opaque 93 box. Subsequently, the experimental subjects were located in front of each other (a familiar or a 94 stranger tortoise, according to the experimental condition), facing the centre of the arena, at 95 diametrically opposed positions (the furthest possible distance within the arena). The behaviour was 96 recorded for 15 minutes from the moment in which one tortoise of the tested pair moved the first step. 97
We defined as the first step a movement of at least one leg that displaced the carapace. If both tortoises 98 did not move for more than 10 minutes, the session was aborted and repeated the subsequent day. To 99 score the behaviour of tortoises, we extracted one frame every 20 seconds (3 frames per minute) and 100 used ImageJ [15] Table 3 199
Average head distance in centimetres, t and p level for one-sample t-tests against the chance carapace distance We hypothesize that the spontaneous avoidance of unfamiliar tortoises in hatchlings might be an 251 adaptation to help dispersal of the clutch. In the wild, it has been documented that T. marginata and 252
T. graeca lay multiple clutches per year (1) (2) (3) (4) and each clutch contains 3-7 eggs [29, 30] 
